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For: METHOD FOR MAKING MATERIALS HAVING ARTIFICIALLY 
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THEREWITH 



DECLARATION UNDER 37 C.F.R. § 1.131 



Thomas Martin Angeliu, the sole inventor of the invention disclosed and claimed in the 
above-identified patent application, serial number 10/064,510, filed July 23, 2002, 
Attorney Docket RD-28181, declares as follows: 

1. I am the sole inventor of the invention disclosed and claimed in the above- 
identified patent application, hereinafter called "the invention." 

2. The invention was completed in the United States by me or under my supervision 
prior to the 28 December 2001 filing date of U.S. Patent Application serial 
number 10/028,735, publication number US20030148042A1. At the time prior to 
28 December 2001 when the invention was conceived and reduced to practice I 
was an employee of the assignee of the application and worked in the United 
States of America. 

3. The patent application serial number 10/064,510 was filed in the United States on 
23 July 2002, after the 28 December 2001 filing date of U.S. Patent Application 
serial number 10/028,735, publication number US20030148042A1. 

4. Exhibit A, attached hereto and made part hereof, is a photocopy of a patent 
disclosure letter dated prior to 28 December 2001 and executed by me on a date 



prior to 28 December 2001. 
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5. The invention described therein is descriptive of the invention completed in the 
United States by me or under my supervision prior to 28 December. 

6. The disclosure letter is designated as RD-28181 in accordance with the regular 
practice of my employer for processing disclosures of discoveries and inventions 
made by employees in the course of their employment. 

7. Exhibit B is photocopy of the Patent Administration Record dated prior to 28 
December 2001 recording the opening of a docket for RD-28181. The title and 
the named inventor correspond to the patent disclosure letter referred to in 
paragraph 4, above. 

All statements made by the declarant herein based on personal knowledge are true and all 
statements based on information and belief are believed to be true. Furthermore, these 
statements are made with the knowledge that willful false statements are punishable by 
fine or imprisonment or both and may jeopardize the validity of the application or any 
patent issuing thereon. 



Inventor and Declarant 




Thomas Martin Angeliu 



Date: Felo-2S y 10C>5 
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To: Dr. Paul Follansbee, MB2 1 3 

Manager, Physical Metallurgy Laboratory 
Schenectady, New York 

From: Thomas M. Angeliu 

SUBJECT: PATENT DISCLOSURE LETTER 

on: Ultrasonic Processing of Artificial Dispersion Strengthened Materials 

Heat resistant steels, nominally Fe-12Cr, are being developed for high temperature applications 
*in power generation applications. One of the challenges for these materials is improving the high 
temperature properties such as creep rupture strength. In the closing remarks at a conference on 
heat resistant steels, it was noted that the materials community has reached the end of the road in 
terms of making slight modifications to Fe-12Cr steels and that a different design philosophy is 
required. 1 One such philosophy is artificial dispersion strengthening. However, articifical 
dispersion strengthened materials are exclusively made by mechanical alloying, an expensive 
process which is not well suited for heavy forgings such as steam rotors. Therefore, novel 
methods of creating a microstructure of uniformly dispersed, fine and stable particles is required 
and is the subject of this disclosure. 

The method of fabrication in this disclosure utilizes a feedstock material consisting of a very fine 
powder of nanophase particles. 2 These particles may consist of oxides, carbides, silicides and 
will have diameters in the range of 10 to lOOnm. At the proper time in the melting procedure, 
the desired amount of nanophase particles will be added to the melt and allowed to uniformly 
disperse before casting, Figure 1 . After casting, the billet is processed with usual procedures. 

There is much related work on the dispersion strengthening' of metals, however, a majority of this 
work involves the exclusive use of mechanical alloying to create the fine dispersion required for 
strengthening. Limited publications on alternate methods to create a dispersion strengthened 



material include in-situ oxidation, "Chemical Socking" 3 , oxide powder injection directly into a 
melt, 4 and the addition of carbides to a melt. 5 To our knowledge, the addition of carbides to the 
melt is the most closely related to this disclosure, but differs in that the carbides are added as a 
crushed powder and the particle size is between 1 and 10 microns in diameter. This size is much 
too large to be effective dispersion strengtheners. By utilizing nanophase feedstock, the 
dimensions of the dispersed particles will approach the 10 to lOOnm range. 

To enhance the dispersion of the particle addition, this disclosure advocates the use of an 
ultrasonic transducer to transmit ultrasonic energy to the molten metal. The energy will be 
applied through the use of a probe immersed in the molten metal or attached to the mold or 
surface contacting the molten or solidified metal in some manner, including an ESR ingot or 
mold bottom. The technique could be applied to vacuum arc melting/ re-melting, electroslag 
refining, and electron beam melting. 

There is much related work on the use of ultrasonic energy in reducing the grain size of castings 
and increasing the compositional homogeneity of molten metals. 6 However, limited work has 
been conducted on creating artificially dispersion strengthened materials using ultrasonic 
irradiation to disperse the strengthening phase 6 and no work to our knowledge on using 
ultrasonic irradiation with nanosized particles as the strengthening phase. 
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DESCRIPTION OF SUBJECT MATTER: 
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